Introduction
Medullary cystic disease of the kidney, a progressive renal disorder occuring in children and young adults, first described by Smith & Graham (1945) , was reviewed by Strauss in 1962. To date over forty cases of the entity have been reported in the world literature (Goldman et al., 1966; Herdman, Good & Vernier, 1967) . The condition is characterized by the insidious onset of uraemia, anaemia and other features of progressive renal disease, but without symptoms of urinary tract involvement. On post-mortem examination, the kidneys are contracted and scarred, and show extensive cyst formation in the medulla or in the region of the cortico-medullary junction.
Medullary cystic disease of the kidney is thought not to be related to sponge kidney, a condition characterized by multiple small cysts in the medullary region, with little or no evidence of impairment of renal functions.
The disorder called familial juvenile nephronophthisis was described by Fanconi et al. in 1951. Since then forty cases have been reported. Clinically these patients present with features similar to those of medullary cystic disease of the kidney. Reprint requests to Dr Tennant, Hartford Hospital, Hartford, Connecticut. Necropsy findings reveal gross or microscopic cysts in the medullary region of the kidney. At present there is an ample evidence that medullary cystic disease of the kidney and familial juvenile nephronophthisis represent one and the same disorder (Mongeau & Worthen, 1967; Strauss & Sommers, 1967) .
The occurrence of medullary cystic disease in two siblings prompted the present report. clinical impression was that of renal disease rather than adrenal and studies of adrenal function were not done. Despite control of uraemia by dialysis, the patient developed tinnitus, deafness and Pseudomonas septicemia and he expired on 18 January 1964.
Necropsy. The skin showed a brown scaly appearance due to ichthyosis. Fourth toe on each foot was small. Heart weighed 520 g, and showed marked left ventricular hypertrophy. Lungs showed basal congestion. The vertebral marrow was pale. Adrenals and parathyroids were grossly unremarkable. Thyroid was enlarged. Each kidney weighed 100 g and measured 7 5 x 4 cm. The capsules could be stripped easily, revealing smooth cortical surfaces. On cut section, the parenchyma was firm in consistency; the cortices were atrophic. The medullary areas, especially in the pyramids, showed numerous smooth-walled cysts which varied in size from 0X2 to 1 cm in diameter (Fig. la) . The pelves and calyces were unremarkable. The ureters were normal. Both renal arteries were normal.
Histology: Sections of the kidney showed numerous cysts in the medulla. These were lined by low cuboidal epithelium (Fig. 2a) . The adjacent collecting tubules were compressed and distorted. There was a diffuse increase in the interstitial fibrous tissue in the medulla. The cortex was markedly narrowed and was replaced by diffuse interstitial fibrous tissue. The convoluted tubules were atrophic and many were encircled by bands of collagenized tissue. The glomeruli showed fibrous thickening of Bowman's capsule and many glomeruli were hyalinized (Fig. 3a) . Many capsular spaces were dilated. There was a scant diffuse infiltration of lymphocytes in the interstitial tissue. Protein casts were present in many of the tubules. There were also several lakes of proteinaceous material present in the interstitium of the cortex (Fig. 4a ). This material took a strongly positive PAS stain. There was no evidence of acute inflammatory reaction present.
Case 2 J.B., sister of R.B., was first seen in August 1953, at the age of 12 for the investigation of anaemia. Hb 6-7 g /100 ml. Urinalysis; specific gravity 1-016, 3 + protein, sediment unremarkable. BUN 187mg/100ml. Subsequently she was admitted to another hospital with an acute respiratory infection, when she was found to be chronically ill with a BP 140/90 mmHg. Pulse 104/min. The kidneys were seen to be small on flat plate of the abdomen, but could not be visualized in the IVP. There was an overall decreased density of the bones. She was put on a low protein diet, calcium lactate and amphogel. With this regimen, the azotaemia improved and BUN fell to 69 mg/ 100 ml in 2 months. Other laboratory data presented in Table 1 . Her anaemia was attributed to azotemia due to hypoplastic kidneys. The clinical course remained stable and she was discharged.
In November 1955, at the age of 14L she entered New Britain General Hospital complaining of vomiting, diarrhoea and severe anaemia. Her skin was scaly and pigmented. Pulse 120, BP 110/190mmHg. She appeared dehydrated. In the hospital she suffered recurrent convulsive seizures and died a week after admission. Necropsy. The body was that of a small white girl measuring 41 ft in length and weighing 85 lb. The heart weighed 250 g and showed moderate hypertrophy of the left ventricle. The kidneys were small: right kidney 70 g and the left 90 g. The capsules could be stripped with ease; the surfaces were slightly granular; the cortex and medulla could not be differentiated. There were multiple cysts present, predominantly in the medullary region (Fig. lb) Simon & Thompson, 1955) and medullary sponge kidneys (Ekstrom et al., 1959) and Strauss (1962) and other observers (Goldman et al., 1966) Familial involvement in polycystic disease of the kidneys has been well documented (Dalgaard, 1963; Potter, 1961) and there is ample evidence (Ferguson, 1949) that the disease in adults is inherited as an autosomal dominant trait. Occasional reports of familial medullary sponge kidney have also been published (Copping, 1967 (Gardner et al., 1967; Goldman et al., 1966; Herdman et al., 1967; Newton, 1964; Mongeau & Worthen, 1967) . The family of five generations studied by Goldman et al. (1966) had eleven members afflicted with medullary cystic disease. The sex distribution among those patients was four males to seven females and its transmission was assumed to be on a dominant gene basis; however, the sporadic occurrence of this disease in sibships suggest a recessive form of inheritance (Herdman et al., 1967; Mongeau & Worthen, 1967) . Systemic anatomical abnormalities are frequently observed in patients with polycystic disease of the kidneys (Potter, 1961 ; Melnick, 1955) and occasionally with medullary sponge kidney (Morris et al., 1965) . Hogness & Burnell (1954) described four patients with medullary cystic disease of the kidney and demonstrated an association of cysts in the pancreas, stenosis of the renal arteries and in one of them a club-foot. The presence of congenital ichthyosis and short fourth toes on each foot in Case 1 suggest a developmental spectrum of anomalies. Congenital ichthyosis has been agreed to be an irregularly inherited disorder (Ellis, 1951) and endocrine, psychic and neurological abnormalities are associated in some of the cases (Aquilera, 1955 (Herdman et al., 1967; Mongeau & Worthen, 1967 ). This consideration is based upon studies of cystic changes in the kidneys of rats experimentally produced by feeding them diphenylamine (Kime et al., 1962) and observations of clinical and histological similarities of Balkan endemic toxic nephropathy to those of cystic disease of the renal medulla (Hall et al., 1965 Strauss (1962) and others (Hogness & Burnell, 1954; Kerlan & Russell 1963) . The typical microscopic lesions in these cases consist of hyalinization of glomeruli, periglomerular fibrosis and atrophy of the tubules. On micro-dissection, cysts appear to arise from distal tubules; however no communications with collecting tubules are seen. Electron microscopy of renal tissue from such patients demonstrates irregular thicking of the basement membrane of the cysts and dilated tubules (Goldman et al., 1966) .
In common with other patients described in the literature both siblings showed clinical features of anaemia and progressive azotaemia. The urinary sediments had been unremarkable. Case 1 also had a clinical picture of salt-wasting similar to patients described by others (five cases by Strauss, 1963; three cases, Goldman et al., 1966; one case, Herdman et al., 1967) . Clinical symptoms included polyuria, polydipsia and muscle cramps. Throughout their clinical course, their urine was hypotonic.
